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[57] ABSTRACT

A diesel engine, in particular an aircraft engine with an
exhaust gas turbocharger, which comprises a compres-
sor and a turbine, wherein for the engine (1) a com-
pressed air starter (20), for the engine (1), is provided
whose exhaust air (31, 31') is directed via the turbo-
charger (4) into the combustion chamber of the engine

(1).

4 Claims, 2 Drawing Sheets
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TURBOCHARGED DIESEL ENGINE

The present invention relates to a diesel engine, in
particular an aircraft engine, with an exhaust gas turbo-
charger.

In such diesel engines, the turbocharger ensures the
corresponding air charge supply (in a four-cycle diesel
engine) or scavenging air supply (in a two-cycle diesel
engine) during normal operation. What is problematic is

in particular the starting phase, in which the turbine of

the turbocharger is subjected either not at all or only
slightly to the exhaust gases of the engine. In order to
provide the pressure condition necessary for starting, a
two-cycle diesel engine can only be started at all after
the turbocharger has already been set to work. In the
case of a four-cycle diesel engine the turbo effect is
delayed. For these reasons the turbocharger is generally
run up, before the engine is started, with the aid of
foreign energy, e.g. with the aid of a hydraulic motor or
a high-speed electromotor or with compressed air; cf.
for example German patent No. 490 736.

All these known constructions are quite elaborate and
increase the weight and overall size of the engine. This
1s in particular disadvantageous for aircraft engines,
whose weight and overall size should be as small as

possible.
The invention is based on the problem of starting a
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diesel engine of the type in question in which the turbo-

charger can already be run up during the starting phase
with little effort.

This problem is solved by the present invention.

Thus, to start the diesel engine a compressed air
starter is used whose exhaust air is utilized in two ways
during the starting phase. Firstly, the engine is supplied
through the compressed air with sufficient boost pres-
sure or sufficient scavenging air; secondly, the turbo-
charger is run up at the same time. Using the measure

according to the invention, diesel engines can be de-
signed with a lower pressure ratio or compression than

up to now. The compression ratio of approx. 23:1 as
customary up to now.is necessary essentially only for
the starting phase, in order to supply the diesel engine
with sufficient air charge or scavenging air, whereas a
much lower value of approx. 13:1 is sufficient for the
normal operating range.

Compressed air starters for diesel engines are known
as such, in particular in connection with marine engines
or engines for diesel locomotives, in which no special
attention must be paid to the overall size. However, in
these cases.the inventive principle is not exploited.

A construction according to the invention makes it
possible to start the engine with compressed air alone,
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air from the compressed air starter to the turbine of the
turbocharger, that is otherwise subjected to the exhaust
gases of the engine. This also runs the turbocharger up
to the operating speed relatively fast.

If the exhaust air from the compressed air starter is
supplied to the compressor side of the turbocharger and
then directed into the engine, it is possible to mix with
this compressed air stream an additive that increases the
ignition performance of the diesel engine. This admix-
ture takes place only during the starting phase and is
controlled via the compressed air starter or via its ex-
haust air. Such an additive is, for example, kerobrisol, of
which only small amounts, e.g. 0.5 cm3, are admixed at
each starting. This increases the cetane number of the
diesel fuel. For the same effect the entire diesel fuel has
been mixed with such an additive up to now.

The invention shall be described in more detail with
reference to the drawings, in which. -

FIG. 1 diagrammatically illustrates a preferred em-
bodiment of the invention; and

F1G. 2 diagrammatically illustrates a modified form
of the invention.

The diesel engine is referred to in the drawings as 1,
its crankshaft as 2 and a piston as 38 and cylinder as 3.
The diesel engine is, for example, a two-stroke radial
type engine with four cylinders, which is suitable as an
aircraft engine.

With this diesel engine 1 an exhaust gas turbocharger
4 1s connected which comprises a compressor 5 and a
turbine 6. Via a suction pipe 7 and a check valve 8 air is
sucked 1nto compressor 5 in normal operation and
urged by said compressor into the cylinder 3 of the
diesel engine. The pressure pipe leading into the cylin-
der 3 1s referred to as 9. The exhaust gases from engine
1 are directed via an exhaust gas pipe 10 into turbine 6
of turbocharger 4 and then flow through an exhaust 11

~into the open.
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to supply sufficient air charge or scavenging air during

the starting phase and at the same time to run up the
turbocharger. The only source of energy is, for exam-
ple, a small compressed air cylinder for the compressed
air starter. :

With such a construction, a two-cycle diesel engine
can start up without the turbocharger being run up by a
separate source of energy before the starting. A four-
cycle diesel engine runs up much faster than usual with
a construction according to the invention.

The exhaust air normally blown off by compressed
air starters without being used further is preferably
directed to the compressor side of the turbocharger.
This can bring the turbocharger to the operating speed

particularly fast. It is also possible to supply the exhaust
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To start diesel engine 1 (see FIG. 1), a compressed air
starter 20 is provided which acts directly on crankshaft
2 of diesel engine 1 via a mechanical connection 21.

Compressed air starter 20 is connected with a com-
pressed air source 22 via a pipe 23 with with a starter
valve 24. The exhaust air from compressed air starter 20
1s directed via an exhaust air pipe 31 into suction pipe 7
of exhaust gas turbocharger 4 and from there directly
into the combustion chamber of engine 1. As shown in
FI1G. 2, exhaust air pipe 31 can be connected by air pipe
31 with exhaust gas pipe 10 on turbine side 6 of turbo-
charger 4. This also runs turbocharger 4 up during the
starting phase.

Further, a reservoir 32 is provided which contains an
additive, e.g. kerobrisol. This additive is supplied to the
engine to increase its ignition performance only during
the starting phase via pipes 33 shown here by dotted
lines.

What is claimed:

1. A diesel engine with an exhaust gas turbocharger
and a compressed air starter, said turbocharger com-
prising a compressor and a turbine, the compressor
communicating with a suction pipe (7) for sucking air
Into the compressor and with a pressure pipe (9) leading
Into a combustion chamber of the engine and the turbine
communicating with an exhaust gas pipe (10) coming
from the combustion chamber and with an exhaust
outlet (11) leading into the open, and said compressed
air starter being connected to mechanically drive a
crankshaft (2) of the engine and having an exhaust air
pipe (31) which is connected to drive the turbocharger
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(4) and to the combustion chamber of the engine,
whereby during starting of the engine compressed air
from the starter is fed to the combustion chamber and
the turbocharger is driven by compressed air from the
starter.

2. A diesel engine according to claim 1, wherein the
compressed air from the compressed air starter (20) i1s
directed to the compressor (5) of the turbocharger (4)
by way of said suction pipe (7).
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3. A diesel engine according to claim 1, wherein the
compressed air from the compressed air starter (20) is
directed to the turbine (6) of the turbocharger (4) by
way of said exhaust gas pipe (10).

4. A diesel engine according to claim 1 wherein
means are provided for mixing, with the compressed air
from the compressed air starter (20), a substance that
increases the ignition performance in the engine (1)

during the starting process.
* * * ¥ *
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